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AMENDMENTS 



In The Claims 



4 

Claim 1. (currently amended) An electrostatic discharge (ESD) protection device, 
.comprising: 

* i 

0 an ESD clamp circuit ESD protection circuit , comprising: 

> ♦ 

l £ at least a diode connected in series between a first voltage and a pad; and 

at least an ESD component connected in series between a second voltage and a pad, 

■ « • 

' wh6rein each of the at least an ESD component comprises a deep N-well region formed in a P- 
%pe substrate, a triple P-well formed in the deep N-well region, and a highly doped N-type (N +) 
region and a highly doped P-type (P+) region formed in the triple P-well region. 

• • \ m * 

Claim 2. (original) The ESD protection device of claim 1, wherein when a number of 
the ESD component is one, the N+ region of the ESD component is connected to the pad, and 

■ ■ • 

•.■ ■ 

•£*i * > 

1he 3?+ region of the ESD component is connected to the second voltage. 

Claim 3, (original) The ESD protection device of claim 1, wherein when a number of 
|Qie. ESD component is two including a 1* BSD component and a 2 nd ESD component, the N + 

* ' ■ 

* ♦ 3 ' 

•{region of a 1*' ESD component is connected to the pad, the P4- region of the 2 nd ESD component 

v. ••. 

-i . 

* 

Vis connected to the second voltage, and the P-f region of the 1 st ESD component is connected to 

•» i • » 

* ■ 

jthe N+ region of the 2 nd ESD component. 

» * * 

Claim 4. (original) The ESD protection device of claim 1 , wherein when a number of 



; I 

. / 
- I 



Tthe ESD component is S including a 1 8£ ESD component to a S* ESD component, the N4- region 



-» 
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ibf the 1" ESD component is connected to the pad, the P-h region of the S* ESD component is 

! ■ 

connected to the second voltage, and the P-h region of the T* ESD component is connected to 

* ■ 

jhe N+ region of the (T+ 1)* ESD component, wherein S is a positive integer and T is a positive 
•integer from 1 to S-l. 

. Claim 5. (original) The ESD protection device of claim 1, wherein each of the at least 
ia. diode comprises a N-well region formed in a P-type substrate, and aN+ region and aP+ 



Jregion formed in the N-well region. 

I.. 

Claim 6. (original) The ESD protection device of claim 1 , wherein when a number of 

•*■.. 

the diode is one, the N-h region of the diode is connected to the first voltage, and the P+ region 
$f the diode is connected to the pad. 



Claim 7. (original) The ESD protection device of claim 1 , wherein when a number of 

■•v 

;Hhe diode is two including a first diode and a second diode, the N+ region of a first diode is 



^connected to the first voltage, the P-h region of the second diode is connected to the pad, and the 

■ * • 

:. 

■ iP+s region of the first diode is connected to the N-h region of the second diode. 

Claim 8. (original) The ESD protection device of claim 1, wherein when a number of 
Ithe diode is S including a 1 st diode to a S* diode, the N-f region of the 1 st diode is connected to 

* **** ■ 
,%*. 

. ip 

Ihe first voltage, the P-h region of the S* diode is connected to the pad, and the P-h region of the 

i * ■ 

;-T* diode is connected to the N+ region of the (T + 1)* diode, wherein S is a positive integer and 

• * 

" T is a positive integer from 1 to S-l. 
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» 

i 

Claim 9. (currently amended) The of claim 1, wherein Hie ESD protection circuit 

jdevice further comprises another BSD <Jamp > circuit ESP protection circuit comprising: 

■■■ • . 

a PMOS transistor; and 

• « * 

1 

an NMOS transistor, wherein a gate of the PMOS transistor and a gate of the NMOS 
transistor are connected to the pad, a source of the PMOS transistor is connected to a drain of 
-the iNMOS transistor, a drain of die PMOS transistor is connected to the first voltage, and a 

• * _ 

!- t 

Source of the NMOS transistor is connected to the second voltage. 

Claim 10. (original) The ESD protection device of claim 1, wherein the ESD 
^protection device is a radio frequency (RF) ESD protection device, 

* • 

Claim 11. (currently amended) An electrostatic discharge (ESD) protection device, 
comprising: 

\ s 

; ; . a n ESD c k snp - ci roa& ESD protection circuit , comprising: 

■ * * . 

t at least a first ESD component connected in series between a first voltage and a pad; and 
at least a second ESD component connected in series between a second voltage and a 
:: ipad, wherein each of the at least a first ESD component or tike at least a first ESD component 

* ■ • 

\domprises a deep N-well region formed in a P-type substrate, a triple P-well formed in the deep 
&-well region, and a highly doped N-type (N-h) region and a highly doped P-type (P+) region 

r ' 

formed in the triple P-well region. 
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Claim 12. (original) The ESD protection device of claim 11, wherein when a number 



*.■ . > 
' /• . - H i" 



■ « a • 
» i L % 



jbf the first ESD component is one, the N+ region of the first ESD component is connected to 



• ^' •** *i_ s»*» * 

<: ■ -» :. . ■ ■-. • 
"r ' *" 'j : ■'. • 



jthe pad, and the PH- region of the first ESD component is connected to the second voltage. 

Claim 13. (original) The ESD protection device of claim 11, wherein when a number 



.-•ft I ■• V ft 



Mi! 



of the first ESD component is two including a I st first ESD component and a IT first ESD 
component, the N-h region of a 1" first ESD component is connected to the pad, the PH- region 



\/.Z$L:y&i the 2 nd first ESD component is connected to the second voltage, and the PH- region of the 1' 
first ESD component is connected to the N+ region of the 2* first ESD component. 



Claim 14, (original) The ESD protection device of claim 11, wherein when a number 



; " : bf the first ESD component is S including a 1 st first ESD component to a S* first ESD component, 
;the N+ region of the 1* first ESD component is connected to the pad, the PH- region of the S* 



> • i ■ ? * . 
* 'i* • 

. * *<t .•» . 
1 2. •■' 

• •.. V* 

'••.* : •■ • • ■• 

•■.■.!'•;.. 



ifirst ESD component is connected to the second voltage, and the P+ region of the T* first ESD 

■ 

iconxponent is connected to the N + region of the (T + 1)* first ESD component, wherein S is a 



. • ".• . : . '*■« • 
■•«*.'* I . '•• * ' 

■' ; :v?i-|f: positive integer and T is a positive integer from 1 to S-l. 



,i . * , .* ... 

! :. ,Vl. 



Claim 15. (original) The ESD protection device of claim 11, wherein when a number 



jof the second ESD component is one, the N+ region of the second ESD component is connected 



V*. «l 



?tb the first voltage, and the P+ region of the second ESD component is connected to the pad. 

r ■ • ■ 

• ■ < 

' • • Claim 16, (original) The ESD protection device of claim 11, wherein when a number 

W the second ESD component is two including a I s1 second ESD component and a 2 nd second 

! >ESD component, the N+ region of a 1* second ESD component is connected to the first voltage, 

5 
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;the P+ region of the 2 nd second ESD component is connected to the pad. and the P+ region of 



^ ?y.p.?y. 'faeV l second ESD component is connected to the N+ region of the 2 nd second ESD component. 

■ • : ■■ . • 

. a Claim 17. (original) The ESD protection device of claim 1 1, wherein when a number 
^!£:vH.the second ESD component is S including a 1 st second ESD component to a S* second ESD 



• . • * • •• . 



{(component, the N+ region of the 1 st second ESD component is connected to the first voltage, 



■ i* . v »• . * ■ ««■ * 



•the P+ region of the S* second ESD component is connected to the pad, and the P+ region of 



■is"*' • : . 
. *, W : I 

- vl; :«;.- :. ■ 

. . . ..V " 



Sthe T* second ESD component is connected to the N-h region of the (T + l)* second ESD 

- • 

Component, wherein S is a positive integer and T is a positive integer from 1 to S-l. 

Claim IS. (original) The ESD protection device of claim 11, wherein the ESD 



protection device is a radio frequency (RF) ESD protection device. 

Claim 19, (currently amended) The ESD protection device of claim 11, wherein the 



.•vr 



.s / .- * 
. - '1 . s . I- : . 

^it^^rESD protection cir c uit device further comprises another BSD clamp circuit ESD protection 



i>$ y . ^ circuit comprising: 



a PMOS transistor; and 



*" ■■■>". *• • 

< >$j?' v an NMOS transistor, wherein a gate of the PMOS transistor and a gate of the NMOS 

' » • ; .*• • . • 



»■ :«.r: 



if: : ? Itransistor are connected to the pad, a source of the PMOS transistor is connected to a drain of the 

■ *• 

NMOS transistor, a drain of the PMOS transistor is connected to the first voltage, and a source of 



. ..jr.. V 
' : .ST f. 

r ... .• 



'-^ V ithe-NMOS transistor is connected to the second voltage. 
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